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Description 

This invention relates to an apparatus for and a method of reclaiming used foundry sand containing an 
organic binder. 

5 A method of and an apparatus for heat treating granular material are claimed in the parent application 
EP— A^-0054288. 

Because of rising costs of transport for clean sand deliveries and environmental difficulties associated 
with dumping, it is becoming increasingly desirable to treat used foundry sand, to convert the used sand, 
i.e. sand grains covered with spent resin and resin dust, to clean sand for re-use. 

ro A percentage of such used sand can be treated for re-use using only mechanical attrition. However, this 
process does not remove all, and in some cases hardly any, of the resin binder and the presence of the 
residual spent binder is a problem with some binder systems, particularly the furane resin-peroxide- 
sulphur dioxide gas hardening system. 

The only good reclamation system for such organic binder systems is one in which the organic 

is component is burned off. Conventionally however, such systems are gas heated, and because natural gas 
flames are difficult to sustain at temperatures below 800°C, most existing thermal reclamation systems 
work in the temperature range 800— 1000°C. Such systems include fluidised beds and rotary kilns. These 
existing processes have high capital investment costs and high energy consumption, in the region of 300 
kwh/tonne of sand. Much of this large energy input is required by the cooling systems designed to reduce 

20 the temperature of the sand from, red hot to about 35°C, at which it can be reused. 

U.S. PS 2,478,461 discloses a method and apparatus in which sand is heated in a furnace to a 
temperature of from 650°C to 816°C and cooled by mixing with cool sand which has been previously so 
heated and then cooled. 

One fluid fired fluidised bed reclaimer is known to work at a lower temperature of 500°C, and reclaims 
25 satisfactorily, producing a weight loss on ignition of the reclaimed sand below 0.01 wt.% and a best 
performance of 100 kwh per ton. However, it is known to suffer from flame failure and other stability and 
control problems. It is not easy to run and its floor space requirements are high. 

U.S. PS 3,480,265 discloses a method and apparatus in which previously reclaimed sand is heated to 
593°C in a fluidised bed and then used sand is added to the bed so as to be heated to 593°C to burn off 
30 carbonised resin material. The hot thus reclaimed sand is then discharged. The bed can be electrically or 
fluid fuel heated. 

U.S. PS 3,685,165, forming the preamble of claims 1 and 7 proposes a method and apparatus in which 
sand to be reclaimed is passed via a plurality of pre-heating fluidising chambers to an electrically heated 
fluidising chamber where the sand is at a temperature of about 650°C and then discharged via a series of 

35 cooling fluidising chambers. Heat from the sand in the cooling chambers serves to heat the sand in the 
pre-heating chambers. This leads to noxious fume evolution and obstruction of the apparatus and is not 
susceptible of economic commercial application. 

The present invention is intended to provide an improved apparatus for and method of reclaiming 
used foundry sand containing an organic binder. 

40 According to one aspect of the present invention, we provide an apparatus for reclaiming used foundry 
sand containing an organic binder comprising sand supply means to supply sand to a heating station, a 
plurality of heating elements at the heating station to heat the sand to an elevated temperature, fluidising 
means to introduce combustion supporting gas into the sand at the heating station, sand passage means 
for the heated sand, characterised by the provision of a treatment station communicating with said sand 

45 passage means, gas feed means to feed combustion supporting gas to the sand at the treatment station so 
as to continue the reclamation of the sand utilising heat applied to the sand at the heating station, and 
means for removing reclaimed sand from the treatment station, means for separating a mass of said sand 
from a casting, the sand supply means being adapted to supply the separated sand to the heating station 
without heating the sand in a fluidised bed in the presence of combustion supporting gas prior to supplying 

so the sand to the heating station, said fluidising means being adapted to introduce the combustion 
supporting gas into the heating station at a plurality of locations to fluidise the sand, and said treatment 
station being unprovided with means to cool the sand. 

The fluidising means may comprise sparge tubes. This simplifies the engineering associated with 
introducing air through a membrane or diaphragm, and enables better control of fluidisation with smaller 

55 volumes of air, significantly reducing air loss from the system. 
The heating elements may be electrical heating elements. 

The sparge tubes and heating elements may be disposed horizontally with the heating elements 
disposed above the sparge tubes. 

At the treatment station the sand may be contained in a larger container than that in which it is 
60 contained at the heating station. 

Means may be provided to attrite the sand prior to supplying the sand to the heating station. 
According to a second aspect of the invention, we provide a method of reclaiming used foundry sand 
containing an organic binder comprising the steps of supplying the sand to a heating station at which the 
sand is heated to an elevated temperature by a plurality of heating elements whilst the sand is fluidised 
65 with combustion supporting gas, characterised by the additional steps of passing the heated sand to a 
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treatment station at which the heated sand remains in the presence of combustion supporting gas so as to 
continue the reclamation utilising heat applied to the sand at the heating station, and removing reclaimed 
sand from the treatment station, separating a mass of said sand from a casting, supplying the separated 
sand to the heating station without heating the sand in a fluidised bed in the presence of combustion 
5 supporting gas prior to supplying the sand to the heating station and introducing the combustion 
supporting gas into the heating station at a plurality of locations including means to attrite the sand prior to 
supplying the sand to the heating station. 

The combustion supporting gas may be introduced at the heating station by way of sparge tubes. 

The heating elements may be electrical heating elements. 
w The sand may comprise zircon sand. 

The sand may be heated at the heating station to a temperature lying in the range 250°C to 600°C. 

The sand may be heated at the heating station to a temperature lying in the range of 250°C to ^(PC- 
Additional heat may not be supplied to the sand at the treatment station. 

The binder may be a gas hardened resin binder. 
15 The sand may remain at the treatment station for longer than the sand remains at the heating station. 

The sand may be attrited prior to supplying the sand to the heating station; 

According to a third aspect of the invention we provide a method of making metal castings comprising 
the steps of making a mould using reclaimed used foundry sand and an organic binder, hardening the 
mould, casting molten metal into the mould to make a casting, separating the sand from the casting, 
20 reclaiming the sand by a method according to the second aspect of the invention and then using the thus 
reclaimed sand in a repetition of the method. 

The heating of the sand to a high temperature in the fluidised bed at the heating station produces 
decomposition of the resin and therefore improves the efficiency of combustion compared with heating of 
the sand in a non-fluidised environment. At the same time because the sand is fed to the heating station 
25 without preheating in a fluidised bed in the presence of combustion supporting gas, fume evolution and 
obstruction of the apparatus due to partial combustion during preheating is avoided. The lack of a gas-air 
mixture burning and producing still more fumes and steam is completely avoided by the use of electric 
heating means. The high burning efficiency ensures that there are no smoke emission problems, and the 
use of immersed heating elements ensures maximum thermal efficiency. 
30 The treatment station may comprise a container of tonnage volume. 

The volume may be sufficient so that the mass of material being heated lies in the range 20 to 100 tons 
and where the material Is silica sand the volumes may be such that the mass of sand may lie in the range 20 
to 50 tons, and where the material is zircon sand the volume may be such that the mass lies in the range 20 
to 100 tons. 

35 The container at the treatment station may be thermally insulated and/or a heat source may be 
provided to compensate for heat ioss. 

The invention will now be described in more detail, by way of example, with reference to the 
accompanying drawings wherein: — 

Figure 1 is a diagrammatic cross-sectional view of an apparatus for reclaiming used foundry sand but 
40 not embodying the present invention; 

Figure 2 is a view similar to that of Figure 1 showing a modification; 

Figure 3 is a diagrammatic cross-sectional view of another apparatus for reclaiming used foundry sand 
but not embodying the present invention; 

Figure 4 is a diagrammatic cross-sectional view of part of an apparatus for reclaiming used foundry 
45 sand and embodying the present invention and in which part of a method embodying the present invention 
can be performed. 

Referring to Figure 1, an apparatus for treating used foundry sand containing a resin binder, in 
particular a furane polymer resin, comprises a closed hopper 10 to which a feed conduit 1 1 extends through 
which used foundry sand is conveyed, by means not shown, for storage in the hopper 10 as indicated at 1 2. 
so At its lower end the hopper 10 is provided with two outlet means 13, 14. 

The outlet 14 of the storage hopper 10 is provided with a screw conveyor 31 which feeds a first mass of 
used sand from the hopper 10 at a predetermined rate via a discharge chute 32 and a flap valve 33 to a first 
treatment station 29 in the form of an after burner silo or container 30. 

The outlet 13 Is provided with a screw conveyor 15 to feed a second mass of the used sand 12 from the 
55 hopper 10 at a predetermined rate. The screw conveyor 15, in use, conveys the sand to a treatment station 
16 comprising a container 17. A duct 18 extends from the top of the container 17 around the exterior of the 
screw conveyor 15 and is connected by a duct 19 to a cyclone 20, or other device, where dust and fines are 
extracted. 

Within the container 17 of the second treatment station are provided a plurality of electrical heating 
so elements 21 contained within protective stainless steel tubes mounted by sliding joints in the steel shell of 
the container 17 thereby to allow for thermal expansion of the tubes. In addition a plurality of sparge tubes 
22 are provided welded into the shell and air is fed to the sparge tubes 22 by a fan 23 which draws air via a 
duct 24 from, a heat exchanger 25, to be described In more detail hereinafter. 

In use, the air fed by the fan 23 Into the sparge tubes 22 fluidises the second mass M2 of used sand 
65 within the container 17 and the sand is heated by the elements 21, which are at a temperature of 800°C to a 
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temperature lying in the range 430— -600°C. Preferably the temperature lies in the range 440— 500°C and 
optimally 450— 470°C. 

Sand overflows from the thus fluidised bed via a discharge chute 26 provided with a flap valve 27 at its 
ingress into a conduit 28 which communicates with the first treatment station 29. 
s The rate of feed provided by the conveyors 15 and 31 is arranged so that the cold first mass of sand 
issuing from the chute 32 is mixed with the hot treated sand issuing from the chute 26 in a predetermined 
ratio. Typically the ratio lies in the range 2 to 4 parts substantially of heated sand to one of cold sand and 
the thus mixed sand is stored in the silo 30 as indicated at 34. 

The silo 30 is fitted with integral tubes, baffles or the like to reduce sand segregation in conventional 
jo manner. 

Because of the short distance between the interior of the container 17 and the interior of the container 
30, there is relatively little heat loss and so the temperature of the heated sand is only up to about 10°C 
lower than the temperature in the container 17. If desired, the container 17 could be at a location remote 
from the container 30 in which case there would be a considerable difference between the temperature in 
15 the container 17 and the temperature of the heated sand when it is mixed with the cold sand and thermal 
insulation and, if necessary, auxiliary heating means, would be arranged to ensure that the necessary 
temperature of the heated sand is achieved when it is mixed with the cold sand. 

The temperature of the hot second mass of sand and the ratio of admixture are arranged so that the 
mixture 34 of first and second masses contained in the silo 30 is at a temperature lying in the range 
20 250— 400°C, Means, not shown, are provided to withdraw the mixture 34 from the silo 30 via an exit conduit 
35 at such a rate that the mixture dwells within the silo 30 for a sufficient time for adequate treatment of the 
first mass. Typically, the dwell time lies in the period four to twenty four hours. 

Oxygen for the slow combustion process occurring within the silo 30 of the sand therein is obtained 
from air percolating through the mass of sand 34 in the silo 30 rising from the exit 35 and which is removed 
25 by an updraught through a conduit 28 and extension part 36 thereof which joins the duct 19 and thus 
passes to a cyclone or other device 20. The extracted dust fines and the like are withdrawn, as indicated at 
37, whilst the invisible fumes are discharged to atmosphere as indicated at 38. 

The exit conduit 35 of the silo 30 is provided with a plurality of transversely extending heat pipes 39 
which project from opposite sides of the conduit 35. On one side, indicated at 40, they are enclosed within a 
30 casing 41 to provide a first heat exchanger 25, whilst on the opposite side, indicated at 43, they are 
contained within a casing 44 to provide a second heat exchanger 45. The casing 41 of the first heat 
exchanger 25 is connected by a duct 46 to the duct 24 communicating with the fan 23, so that, in use, cold 
air is drawn into the casing 41 to cool the sand emerging from the discharge conduit 35 and the air, which 
has thereby become heated, is drawn by the fan 23 to provide the fluidising air for the second treatment 
35 station 16. The air Is further heated therein by the heating elements 21 and the thus heated air is passed, in 
counterflow, around the conveyor 15 within the duct 18 and is thereby cooled to pre-heat the incoming first 
mass of sand. 

Ideally/ the system is run so that the air discharged into the atmosphere by the discharge duct 38 of the 
cyclone 20 has given up a major proportion of the heat it has gained to the incoming sand in the "sand 

40 preheater" provided by the duct 18 surrounding the conveyor 15, and so that the sand is discharged 
through the conduit 35 at such a rate that the first heat exchanger 25 can alone transfer all the necessary 
heat from the sand into the incoming air to provide the fluidising air. 

However, at times when high output is demanded, or when transient surges of demand occur, the 
capacity of the fluidising air to absorb this extra heat is exceeded. For this reason the second heat 

45 exchanger 45, which has a capacity of five to ten times that of the heat exchanger 25, is brought into action 
by arranging that a fan 47 is automatically started when the temperature of the sand being discharged 
through the conduit 35 exceeds 35°C. The air discharged from the outlet 48 of the fan 47 is, of course, warm 
and clean and can be conveniently used for space heating of the foundry or for heating water or other 
purposes. 

so The construction of the heat exchangers 25 and 45 using heat pipes simplifies control, running and 
maintenance, as well as giving the system considerable capacity for dealing with surges. The plant is 
lagged and insulated in conventional manner to further conserve heat. 

In use, used foundry sand is fed along the feed conduit 11 into the storage hopper 10 where first and 
second masses of used sand are continuously fed therefrom in a predetermined ratio by the conveyors 31 

55 and 15. 

The ratio is determined having regard to the temperature of the second mass of sand and the time 
available for the mixture of first and second masses to dwell in the second treatment station in accordance 
with the following formula: 

60 (T-t) 

X= 100% 

(T-20) 

Where X=the percentage of the first mass expressed In terms of wt.% of the second mass. 
65 T is the temperature in °C of the second mass immediately before it is mixed with the first mass. 
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t is the average temperature in.°C of the mixture, after equilibrium has been reached, in the first 
treatment station. 

If, for example, T=400°C and it is desired that the mixture does not drop below 350°C, i.e. t=350°C, to 
ensure thorough burning in a short time, then X=13.15%. 
5 If T=500°C and t=350°C then X=31.25%. 

If T=500°C and several hours can be allowed for the dwell time so that t can be 300°C then X=41 .67%. 
If T=600°C and t=300°C then X=51.72%. 

Under certain circumstances, where some loss of quality of the sand and possibly some fuming is 
permissible, X may=100% since it is possible to operate the second treatment station at a temperature, t of 

to approximately 250— 260°C. 

The sand fed by the conveyor 15 to provide the second mass is fed to the second treatment station 16, 
and is preheated by the hot fluidising air emerging via the duct 18. When in the container 17, the sand is 
fluidised and further heated to a temperature lying in the range 430— 600°C and preferably 440— 500°C and 
optimally 450— 470°C which is sufficiently high to burn off the resin and to thereby clean the sand. The 

75 overflow from the bed leaves via the discharge chute 26 and enters the silo 30 where it is mixed with the 
cold first mass of used sand being fed by the conveyor 31. The mixing cools the hot second mass and heats 
the cold first mass, which is typically at a temperature lying in the range 0°C to SOX, so that they attain a 
temperature lying in the range 250 — 400°C and preferably 300 — 350°C. The rate of withdrawal of the 
mixture from the silo 30 is such that the sand has a dwell time within the silo of four to thirty and preferably 

20 four to twenty four hours which is adequate to ensure the desired amount of treatment of the cold second 
mass. 

As the mixture is withdrawn from the bottom of the silo 30, it is cooled by, usually, the first heat 
exchanger 25, the air heated thereby serving to fluidise the sand in the second treatment station 16. 

The temperatures described above are the theoretical temperatures desired. In practice both temporal 
25 and spatial temperature variations occur. For example in the fluidising bed temperatures are known to 
fluctuate temporally generally within the range ±5°C but under certain circumstances a wider variation can 
occur. 

Spatial temperature variation can also occur and for example it is generally found that the sand is 5°C 
cooler near the fluidising sparge tubes and of course the non-flutdised sand beneath the sparge tubes will 

30 be progressively cooler still towards the base of the body of the vessel. 

The temperature in the silo 30 will be somewhat lower than that indicated by the thermal balance 
equation above. It will also fall with time so that after, for example, a week-end, the temperature may fall by 
as much as 100°C. During continuous operation however, the temperature at the top of the silo can be 
expected to be within approximately 10— 20°C of the predicted value whilst near the base might be 

35 20— 50°C lower. Of course, the rate of fall in temperature will accelerate through the heat exchanger region 
to give a final exit temperature in the region of 35— 40°C. 

The above described method is operated so that there are 24 tons of sand in the container 30 and sand 
is added to and withdrawn from the container at the rate of one tonne per hour so that a dwell time of 24 
hours is achieved within the container 30. 

40 ' When running at one tonne per hour of sand withdrawn from the discharge conduit 35, the total power 
requirements are in the region of 50 kw with the second treatment station 16 running at a temperature lying 
in the range 430— 600°C and preferably 440— 500°C and optimally 450— 470°C, and when mixing cold sand, 
i.e. the first mass with the hot second mass, in the ratio of 2—4 parts of hot sand to one part of cold sand 
and with the first treatment station 29 operating at a temperature of 250— 300°C. The treated sand emerging 

45 at a temperature lying in the range 35 — 40°C has a loss on ignition value below 0.01 wt.%. 

In a modification, illustrated in Figure 2 in which the same reference numerals are used to refer to 
similar parts as are used in Figure 1, the ducts 18, 19 and extension part 36 are omitted and the discharge 
chute 26 and screw conveyor 31 discharge directly into the conduit 28 without the provision of flap valves 
27 and 33, and the conduit 28 is closed at its upper end. In this embodiment, a conduit 36a is provided 

so extending directly from the silo 30 to the cyclone 20. This has the advantage that fines separate out from 
the air which is to enter the conduit 36a in the top of the silo 30 and so remain therein thereby reducing the 
load on the cyclone 20. 

The fan 23 is re-sited, as shown at 23a, and the duct 46 is routed through the body of the silo 30 as 
illustrated at 46a. This avoids thermal loss from the duct 46a and further heats the air prior to it being used 
55 for fluidising the bed; 

The sand leaves the silo 30 via an exit conduit 35a and is fed thereby to a heat exchanger, not shown, 
where the sand is cooled to a temperature lying in the range 35°C to 40°C. The heat exchanger may be of 
any desired type and may be similar to that illustrated in Figure 1. 

Oxygen for the slow combustion process in the container 30 is obtained from air percolating through 
60 the mass of sand in the container and entering the container through the exit 35a and is removed by an 
updraught through the conduit 36a. 

Of course, in this and the other apparatus and methods herein described, other combustion supporting 
gas may be provided if desired and introduced into the container by other means. For example, oxygen can 
be fed into the container from storage cylinders via nozzles around the lower end of the container 30. 
65 Table 1 below sets out the operating conditions in respect of a number of reclaiming operations carried 
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out on silica or zircon sand which had been used to manufacture castings. After treatment under the 
conditions set out in Table 1, the sand was re-used and found to produce high quality moulds. The 
reclaiming operations of Table 1 were carried out using the method and apparatus of Figure 1. 

TABLE 1 



10 



15 



20 



Temp, in 
fluidised 
bed 

°C 


Average 
temp. In 
container 
°C 


Dwell 
time in 
container 
hrs. 


Final 
temp. 
°C 


Sand 


X% 


599 


399 


4.5 


40 


Si 


34 


473 


347 


11 


38 


Si 


27 


448 


324 


20 


36 


Zr 


28 


439 


301 


24 


35 


Si 


33 


431 


252 


30 


35 


Zr 


43 



Table 2 below sets out the operating conditions in respect of a number of reclaiming operations carried 
out on silica or zircon sand which had been used to manufacture castings. After treatment under the 
conditions set out in Table 2, the sand was re-used and found to produce high quality moulds. The. 
25 reclaiming operations of Table 2 were carried out using the method and apparatus of Figure 2. 

TABLE 2 



30 


Temp, in 
fluidised 

bed . 

°C 


Average 
temp, in 
container 
°C 


Dwell 
time in 
container 
hrs. 


Final 
temp. 
°C 


Sand 


X% 




590 


392 


5 


40 


Si 


34 


35 


510 


345 


11 


39 


Si 


33 




475 


335 


19 


36 


Zr 


30 


40 


450 


315 


23 


36 


Zr 


31 




430 


270 


29 


35 


Si 


39 



Although a continuous process has been described above, if desired the process may operate as a 
45 batch process. 

If desired, instead of all of the secpnd mass of sand treated at the first treatment station being mixed 
with the first mass, only a part thereof may be so mixed. 

It has been found that there is an increase in the overall efficiency of the method and apparatus 
described with reference to the figure as the temperature in the fluidised bed falls and consequently the 

so amount of the second mass falls to zero. Thus, the above described method and apparatus may be utilised 
both where a relatively large amount of second mass is added to a first mass as described with reference to 
the drawings, and aiso where no second mass whatsoever is added as well as any desired intermediate 
ratio of first mass to second mass. 

In the case where no second mass of sand whatsoever is fed to the first mass, a considerably more 

55 simple apparatus may be provided in that the fluidised bed 16 and associated feed means for sand and air 
may be omitted. In this case, the first mass is heated to the treatment temperature lying in the range 
250— 400°C for example by virtue of having been used in a previous manufacture operation, for example a 
ferrous metal casting operation, where the metal reaches a temperature of 1 300°C and sand-to-metal ratios 
are of the order of 3:1 which results in the knocked-out sand having a temperature In the region of 300°C. 

60 Such an apparatus Is shown in Figure 3 where the same reference numerals are used to refer to similar 
parts as are used in Figures 1 and 2. It will be seen that the container 30 and cyclone 20 are as described 
with reference to Figure 2. Sand is fed to the Interior of the container 30 through a duct 50 leading from a 
hopper 51 into which the sand is fed from an attrition unit 52 of conventional nature Into which sand is fed 
from a shake-out S2 to which filled moulds are fed from a casting plant S1 along a cooling conveyor C. 

65 Because of the direct feed from the attrition unit 52 to the container 30, the temperature of the sand at 
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the attrition unit is only slightly above the temperature in the container 30. If a feed means over a longer 
distance is necessary/ as a result of location of the attrition unit remote from the container 30, the 
temperature of the sand entering the container would be lower than that from the attrition unit and thermal 
insulation and possibly auxiliary heating means may be necessary to avoid excessive cooling. 
5 Table 3 below sets out the operating conditions in respect of a number of reclaiming operations carried 
out on silica or zircon sand which had been used to manufacture castings. After treatment under the 
conditions set out in Table 3, the sand was re-used and found to produce high quality moulds. The 
reclaiming operations of Table 3 were carried out using the method and apparatus of Figure 3. 

jo TABLE 3 



15 


Temp, at 
attrition 
unit °C 


Av. temp, in 
container 
°C 


Dwell 
time in 
container 
hrs. 


Final 
temp. 
°C 


Sand 




356 


348 


11 


39 


Si 




309 


303 


24 


36 


Si 


20 














304 


298 


25 


35 


Zr 




269 . 


265 


29 


35 


Si 


25 


254 


251 


30 


35 


Zr 



Alternatively, some preheating means may be provided to preheat the first mass of sand. This 
preheating means may be as desired, for example, an electrical preheating means and may, for example, 
comprise a fluidised bed arrangement similar to the bed 16. Such an apparatus, which embodies the 

30 present invention, is shown in Figure 4 where again the same reference numerals are used as are used In 
connection with Figures 1 and 2 to refer to similar parts, and as will be seen again the container 30 and 
cyclone 20 are as described with reference to Figure 2. 

Table 4 below sets out the operating conditions in respect of a number of reclaiming operations carried 
out on silica or zircon sand which had been used to manufacture castings. After treatment under the 

35 conditions set out in Table 4, the sand was re-used and found to produce high quality moulds. The 
reclaiming operations of Table 4 were carried out using the method and apparatus of Figure 4. 

TABLE 4 



40 


Temp, in 
fluidised 
bed °C 


Av. temp, in 
container 
°C 


Dwell 
time in 
container 
hrs. 


Final 
temp. 
°C 


Sand 


45 


406 


396 


5 


39 


Si 




358 


350 


10 


38 


Si 




334 


327 


19 


36 


Zr 


50 


305 


299 


25 


36 


Zr 




256 


253 


30 


35 


Si 



55 Sand is fed to the interior of the container 30 along a duct 60 which leads from a container 17 in which a 
fluidised bed is provided having sparge tubes 22 and electrical heating elements 21 as described with 
reference to Figure 1. Sand is fed into the container 17 by a screw conveyor 15, again as described with 
reference to Figure 1, from a hopper 10a. Of course, in this embodiment the whole of the contents of the 
hopper 10a are fed into the container 17 and then Into the container 30. In this case, the first mass may be 

60 heated to a temperature lying in the range 250— 400°C in the fluidised bed in which case little or no 
reclamation occurs in the fluidised bed or may be heated to a higher temperature, for example up to 600°C 
in which case reclamation of the sand occurs in the fluidised bed, and the extent of reclamation depends on 
the dwell time of the sand in the bed. With the apparatus illustrated, the temperature of the sand entering 
the container 30 is only slightly below the temperature in the fluidised bed. If it is necessary to feed the sand 

65 over a greater distance, for example as a result of location of the container 17 remote from the container 30, 
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suitable thermal insulation and/or auxiliary heating means may be necessary to prevent excessive cooling 
of the sand. 

Although the case of a granular material comprising used foundry sand containing one particular type 
of resin binder has been described, the invention may be applied to used foundry sand containing other 
5 organic binders such as linseed oil, cereals etc. 

Claims 

1. An apparatus for reclaiming used foundry sand containing an organic binder comprising sand 
to supply means (11, 50, 51) to supply the sand to a heating station (16), a plurality of heating elements (21) at 

the heating station (16) to heat the sand to an elevated temperature, fluidising means to introduce 
combustion supporting gas into the sand at the heating station (16), sand passage means (60) for the 
heated sand, characterised by the provision of a treatment station (29) communicating with said sand 
passage means (60), gas feed means (35a) to feed combustion supporting gas to the sand at the treatment 

is station (29) so as to continue the reclamation of the sand utilising heat applied to the sand at the heating 
station (16), and means (35a) for removing reclaimed sand from the treatment station (29), means (S2) for 
separating a mass of said sand from a casting, the sand supply means (11, 50, 51) being adapted to supply 
the separated sand to the heating station (16) without heating the sand in a fluidised bed in the presence of 
combustion supporting gas prior to supplying the sand to the heating station (16), said fludising means 

20 being adapted to introduce the combustion supporting gas into the heating station (16) at a plurality of 
locations to fluidise the sand, and said treatment station (20) being unprovided with means to cool the 
sand. 

2. An apparatus according to Claim 1 wherein the fluidising means (22) comprises sparge tubes. 

3. An apparatus according to Claim 1 or Claim 2 wherein the heating elements (21) are electrical 
25 heating elements. 

4. An apparatus according to Claim 3, when dependent upon Claim 2, wherein the sparge tubes (22) 
and heating elements (21) are disposed horizontally with the heating elements (21) disposed above the 
sparge tubes. 

5. An apparatus according to any one of Claims 1 to 4 wherein at the treatment station (29) the sand is 
30 contained in a larger container (30) than that (17) in which it is contained at the heating station (16). 

6. An apparatus according to any one of Claims 1 to 5 including means (52) to attrite the sand prior to 
supplying the sand to the heating station (16). 

7. A method of reclaiming used foundry sand containing an organic binder comprising the steps of 
supplying the sand to a heating station (16) at which the sand Is heated to an elevated temperature by a 

35 plurality of heating elements (21) whilst the sand is fluidised with combustion .supporting gas, 
characterised by the additional steps of passing the heated sand to a treatment station (29) at which the 
heated sand remains in the presence of combustion supporting gas so as to continue the reclamation 
utilising heat applied to the sand at the heating station (16), and removing reclaimed sand from the 
treatment station (29), separating a mass of said sand from a casting, supplying the separated sand to the 

40 heating station (16) without heating the sand in a fluidised bed in the presence of combustion supporting 
gas prior to supplying the sand to the heating station (16) and introducing the combustion supporting gas 
into the heating station (16) at a plurality of locations. 

8. A method according to Claim 7 wherein the combustion supporting gas is introduced at the heating 
station (16) by way of sparge tubes (22). 

45 9. A method according to Claim 7 or Claim 8 wherein the heating elements (21) are electrical heating 
elements. 

10. A method according to any one of Claims 7 to 9 wherein the sand comprises zircon sand. 

1 1 . A method according to any one of Claims 7 to 10 wherein the sand is heated at the heating station 
(16) to a temperature lying in the range 250°C to 600°C. 

so 12. A method according to Claim 11 wherein the sand Is heated at the heating station (16) to a 
temperature lying in the range 250°C to 400°C. 

13. A method according to any one of Claims 7 to 12 wherein no additional heat is supplied to the sand 
at the treatment station (29). 

14. A method according to any one of Claims 7 to 13 wherein the binder is a gas hardened resin binder. 
55 15. A method according to any one of Claims 7 to 14 wherein the sand remains at the treatment station 

(29) for longer than the sand remains at the heating station (16). 

16. A method according to any one of Claims 7 to 15 wherein the sand Is attrited prior to supplying the 
sand to the heating station (16). 

17, A method of making metal castings comrpising the steps of making a mould using reclaimed used 
60 foundry sand and an organic binder, hardening the mould, casting molten metal Into the mould to make a 

casting, separating the sand from the casting, reclaiming the sand by a method as claimed in any one of 
Claims 7 to 16 and then using the thus reclaimed sand in a repetition of the method. 
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Patentanspruche 

1. Vorrichtung zur Regenerierung von gebrauchtem GieBereisand, der ein organlsches Bindemittel 
enthait mlt SandzufQhrmitteln (11, 50, 51), urn den Sand einer Heizstation (16) zuzufuhren, mehreren 

5 Heizelementen (21) in der Heizstation (16); urn den Sand auf eine erhohte Temperatur zu erhitzen, 
Fluidisierungsmitteln, um die Verbrennung unterstutzendes Gas In den Sand in der Heizstation (16) 
einzufuhren, und Sanddurchgangsmitteln (60) fur den erhitzten Sand, gekennzeichnet durch das Vorsehen 
einer Behandlungsstation (29), die mit besagten Sanddurchgangsmitteln (60) in Verbindung steht, 
Gaszufuhrmittel (35a) zum ZufQhren von die Verbrennung unterstQtzendem Gas zum Sand in der 

to Behandlungsstation (29), um unter Verwertung der WSrme, die auf den Sand in der Heizstation (16) 
angewendet worden ist die Regenerierung fortzusetzen, und Mittel (35a) zum Entfernen von regeneriertem 
Sand aus der Behandlungsstation (29), sowie Mittel (S2) zum Abtrennen einer Menge besagten Sandes von 
einem GuB, wobei die Sandzufuhrmlttel (11, 50, 51) so ausgelegt sind, daB sie den abgetrennten Sand der 
Heizstation (16) zufuhren, ohne den Sand in einem FlieSbett in Gegenwart von die Verbrennung 

is unterstutzendem Gas zu erhitzen, bevor der Sand der Heizstation (16). zugefuhrt wird, wobei besagte 
Fluidisierungsmittel so ausgelegt sind, daB sie das. die Verbrennung unterstutzende Gas an mehreren 
Stellen in die Heizstation (16) einfuhren, um den Sand zu fluidisieren, und besagte Behandlungsstation (29) 
mlt Mitteln versehen ist, um den Sand abzukuhlen. 

2. Vorrichtung nach Anspruch T, dadurch gekennzeichnet daft die Fluidisierungsmittel (22) Durchblas- 
20 rohre umfassen. 

3. Vorrichtung nach Anspruch T oder Anspruch 2, dadurch gekennzeichnet, daB die Heizefemente (21) 
elektrische Heizelemente sind. 

4. Vorrichtung nach Anspruch 3, wenn abhangig von Anspruch 2, dadurch gekennzeichnet, daB die 
Durchblasrohre (22) und Heizelemente (21) horizontal angeordnet sind, wobei die Heizelemente (21) 

25 oberhalb der Durchblasrohre angeordnet sind. 

5. Vorrichtung nach einem der Anspruche 1 bis 4, dadurch gekennzeichnet, daB der Sand in der 
Behandlungsstation (29) in einem groBeren Behalter (30) enthalten ist als demjenigen (17), in dem er in der 
Heizstation (16) enthalten ist 

6. Vorrichtung nach einem der Anspruche 1 bis 5, gekennzeichnet durch Mittel (52) zum Zerreiben des 
30 Sandes vor dem ZufQhren des Sandes zur Heizstation (16). 

7. Verfahren zur Regenerierung von gebrauchtem GieBereisand, der ein organisches Bindemittel 
enthalt, mlt den folgenden Schritten: ZufQhren des Sandes zu einer Heizstation (16), in der der Sand von 
mehreren Heizelementen (21) auf eine erhohte Temperatur erhitzt wird, wahrend der Sand mit die 
Verbrennung unterstQtzendem Gas fluldisiert wird, gekennzeichnet durch folgende zusatzllchen Schritte: 

35 Uberfuhren des erhitzten Sandes in eine Behandlungsstation (29), in der der erhitzte Sand in der 
Gegenwart des die Verbrennung unterstutzendem Gas verbleibt um die Regenerierung unter Verwertung 
der Warme, die auf den Sand in der Heizstation (16) angewendet worden ist, fortzusetzen, und Entfernen 
des regenerierten Sandes aus der Behandlungsstation (29), Abtrennen einer Menge besagten Sandes von 
einem GuB, Zufuhren des abgetrennten Sandes zur Heizstation (16), ohne den Sand in einem FlieBbett in 

40 Gegenwart von die Verbrennung unterstutzendem Gas zu erhitzen, bevor der Sand zur Heizstation (16) 
zugefuhrt worden ist, und Einzehren des die Verbrennung unterstutzendem Gases in die Heizstation (16) an 
mehreren Stellen. 

8. Verfahren nach Anspruch 7, dadurch gekennzeichnet daB das die Verbrennung unterstQtzende Gas 
mittels Durch blasrohren (22) in die Heizstation (16) eingefQhrt wird. 

45 9. Verfahren nach Anspruch 7 oder 8, dadurch gekennzeichnet daB die Heizelemente (21) elektrische 
Heizelemente sind. 

10. Verfahren nach einem der Anspruche 7 bis 9, dadurch gekennzeichnet, daB der Sand Zirkonsand 
umfaBt. 

11. Verfahren nach einem der AnsprOche 7 bis 10, dadurch gekennzeichnet, daB der Sand in der 
so Heizstation (16) auf eine Temperatur erhitzt wird,. die im Bereich von 250°C bis 600°C liegt. 

12. Verfahren nach Anspruch 11, dadurch gekennzeichnet, daB der Sand in der Heizstation (16) auf eine 
Temperatur erhitzt wird, die im Bereich von 25fJ°C bis 400°C liegt. 

13. Verfahren nach einem der AnsprOche 7 bis 12, dadurch gekennzeichnet, daB dem Sand in der 
Behandlungsstation (29) keine zusfitzliche Warme zugefOhrt wird. 

55 14. Verfahren nach einem der AnsprOche 7 bis 13, dadurch gekennzeichnet, daB das Bindemittel ein 
gasgehdrtetes Harzbindemittel ist 

15. Verfahren nach einem der AnsprOche 7 bis 14, dadurch gekennzeichnet, daB der Sand in der 
Behandlungsstation (29) linger verbleibt, als er in der Heizstation (16) verbleibt 

16. Verfahren nach einem der AnsprOche 7 bis 15, dadurch gekennzeichnet daB der Sand vor dem 
ZufQhren des. Sandes zur Heizstation (16) zerrieben wird. 

17. Verfahren zum Herstellen von Metallgussen, das folgende Schritte umfaBt: Herstellen einer Form 
unter Verwendung von regeneriertem, gebrauchtem GieBereisand und einem organischen Bindemittel, 
AushSrten der Form, GieBen von geschmolzenem Metall in die Form, um einen GuB herzustellen, 

65 Abtrennen des Sandes vom GuB, Regenerieren des Sandes durch ein Verfahren, wie es in einem der 
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Ansprflche 7 bis 16 beansprucht wird, und anschliefiendes Verwenden des so regenerierten Sandes bei 
einer Wiederholung des Verfahrens. 

Revendications 

5 1. Appareil pour r6g6n£rer le sable de fonderie use contenant un liant organique, comportant un 
moyen d'alimentation en sable (11, 50, 51) pour amener le sable a une station de chauffage (16), des 
elements chauffants (21) prevus a la station de chauffage (16) pour chauffer le sable a une temperature 
eiev6e, un moyen de fluidisation pour introduire dans le sable qui se trouve a la station de chauffage (16) 
un gaz d'entretien de combustion, un moyen de passage (60) pour le sable chauffe, caracterise en ce qu'il 

to est prevu une station de traitement (29) qui communique avec le moyen de passage pour le sable (60), un 
moyen d'alimentation en gaz (35a) pour amener du gaz d'entretien de combustion au sable qui se trouve a 
la station de traitement (29) de fagon a poursuivre la regeneration du sable en utilisant de la chaleur 
appliqu§e au sable a la station de chauffage (16); un moyen (35a) pour evacuer de la station de traitement 
(29) ie sable r£gen£re, un moyen (S2) pour separer une masse dudit sable d'avec une piece de fonderie, le 

is moyen d'alimentation en sable (11, 50, 51) etant prevu pour amener a la station de chauffage (16) le sable 
s6par§ sans chauffer le sable en lit fluidise en presence du gaz d'entretien de combustion avant d'amener le 
sable a la station de chauffage (16), ledit moyen de fluidisation etant prevu pour introduire le gaz 
d'entretien de combustion dans la station de chauffage (16) en plusieurs emplacements pour fluidiser le 
sable, ladite station de traitement (29) etant demunie de moyens pour refroidir le sable. 

20 2. Appareil selon la revendication 1, dans lequel le moyen de fluidisation (22) comporte des tubes du 
type arroseurs. 

3. Appareil selon la revendication 1 ou 2, dans lequel les Elements chauffants (21) sont des elements 
chauffants eiectriques. 

4. Appareil selon la revendication 3, lorsqu'elle depend de la revendication 2, dans lequel \es tubes du 
25 type arroseurs (22) et les elements chauffants sont disposes horizontalement, les Elements chauffants (21 ) 

etant disposes au-dessus des tubes du type arroseurs. 

5. Appareil selon I'une quelconque des revendications 1 a 4, dans lequel, a la station de traitement (29), 
le sable est contenu dans un recipient (30) plus grand que celui (17) qui le contient a la station de chauffage 

. (16). 

30 6. Appareil selon I'une quelconque des revendications 1 a 5, incluant un moyen pour desagreger ie 
sable par frottement avant d'amener le sable a la station de chauffage (16). 

7. Procede pour reg§nerer le sable defonderie us6 contenant un liant organique, comportant les etapes 
consistant a amener le sable a une station de chauffage (16) ou la temperature du sable est elevee au 
moyen de plusieurs elements de chauffage (21) tandis que le sable est fluidise avec du gaz d'entretien de 

35 combustion, caracterise par les etapes.additionnelles consistant a faire passer le sable chauffe dans une 
station de traitement (29) dans laqueiie le sable chauffe reste en presence de gaz d'entretien de combustion 
de fagon a poursuivre la regeneration en utilisant la chaleur fournie au sable a la station de chauffage (16), 
et a evacuer de la station de traitement (29) le sable regenere, a separer une masse dudit sable d'avec une 
piece de fonderie, a amener a la station de chauffage (16) le sable s6par6 sans chauffer le sable en lit 

4 0 fluidise en presence de gaz d'entretien de combustion avant d'envoyer le sable a la station de chauffage 
(16) et a introduire en plusieurs emplacements dans la station de chauffage (16), le gaz d'entretien de 
combustion. 

8. Procede selon la revendication 7, dans lequel le gaz d'entretien de combustion est introduit a la 
station de chauffage (16) au moyen de tubes du type arroseurs (22). 

45 9. Procede selon la revendication 7 ou la revendication 8, dans lequel les elements chauffants (21) sont 
des elements chauffants eiectriques. 

10. Procede selon I'une quelconque des revendications 7 a 9, dans lequel le sable comprend du sable 
de zircon. 

11. Proc6d6 selon I'une quelconque des revendications 7 a 10, dans lequel le sable est chauffe a la 
so station de chauffage (16) a une temperature situee dans la plage allant de 250°C a 600°C. 

12. Procede selon la revendication 11, dans lequel le sable est chauffe a la station de chauffage (16) a 
une temperature situee dans la plage allant de 250°C a 400°C. 

13. Prqc6d6 selon I'une quelconque des revendications 7 a 1 2, dans lequel on ne fourntt pas de chaleur 
additionnelle au sable a la station de traitement (29). 

55 * 14. Procede selon I'une quelconque des revendications 7 a 1 3, dans lequel le liant est un liant a base de 
resine durcie au gaz. 

15. Procede selon I'une quelconque des revendications 7 a 14, dans lequel le sable reste a la station de 
traitement (29) plus longtemps que le sable ne reste a la station de chauffage (16). 

16. Procede selon I'une quelconque des revendications 7 a 15, dans lequel on desagrege le sable par 
60 frottement avant de I'envoyer a la station de chauffage (16). 

17. Proc6d6 pour fabriquer des pieces metalliques de fonderie, comportant les 6tapes consistant a 
fabriquer un moule en utilisant du sable defonderie us6 r6g6n6r6 et un liant organique, a durcir le moule, a 
couler du metal en fusion dans le moule pour obtenir une piece de fonderie, a separer ie sable d'avec la 
piece de fonderie, a regenerer le sable par un proceed tel que revendique dans I'une quelconque des 

65 revendications 7 a 16 et a utiliser le sable ainsi regenere dans une repetition du procede. 
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